Poly(ADP-ribose) polymerase-1 modulates DNA repair capacity and prevents formation of DNA double strand breaks.
Although poly(ADP-ribose) polymerase-1 (PARP-1) has no enzymatic activity involved in DNA damage processing by the base excision repair (BER) pathway, PARP-1 deficient cells are genetically unstable and sensitive to DNA-damaging agents. To explain this paradox, we investigated the impact of PARP-1 on BER in mammalian cells. We reduced cellular PARP-1 protein levels using siRNA, then introduced DNA damage by hydrogen peroxide treatment and examined the repair response. We find that PARP-1 is not involved in recruitment of the major BER proteins to sites of DNA damage. However, we find that PARP-1 protects excessive DNA single strand breaks (SSBs) from converting into DNA double strand breaks (DSBs) thus preserving them for subsequent repair by BER enzymes. This suggests that PARP-1 plays an important role in BER by extending the ability of BER enzymes to process DNA single strand breaks arising directly after mutagen stress or during processing of DNA lesions following extensive DNA damage.